The aim was to develop a pelleted formulation of Momordica charantia (São Caetano Melon) to improve its palatability, administration, and to test its anthelmintic efficacy in naturally infected goats in the semiarid region of Paraíba, Brazil. Ten animals were used in a pre-experiment, where 20 formulations containing the plant were tested. After choosing the most palatable one, 18 six months-old, male Boer goats, were divided into three groups and evaluated during 28 days: Group 1, received daily a formulation of pellets composed by 60% of M. charantia + 5% of emulsifier + 35% of molasses powder at a dose of 1 g/kg of live weight; Group 2, received the same formulation daily in the dose of 2 g/kg of live weight; and Group 3, received no phytotherapy treatment (Control group). Fecal samples were collected to carry out the EPG and fecal cultures and the animals were weighed at days zero, seven, 14, 21 and 28. The treatments with M. charantia pellets were unsatisfactory in all collections, and there was no statistical difference (P>0,05) among the groups. On day 28, the groups treated with 1g/kg and 2 g/kg showed an increase in EPG of 143% and 100%, respectively. Haemonchus sp. was the most prevalent genus in the fecal cultures. A statistical difference was not observed (P>0,05) in the animal's weight. The pelleted formulation of M. charantia was ineffective to control of gastrointestinal helminthiosis of naturally infected goats in the Brazilian semiarid.
INTRODUCTION
Goat farming is a subsistence source for the rural population in Brazil, with higher incidence in the semi-arid areas of the Northeast. It offers the goatfarmers various means of obtaining profit with the production of meat, skin, milk and dairy products.
The many advantages of small ruminants rearing are threatened by factors that limit the good performance of this activity. In the Northeast, as well as in other regions of Brazil, gastrointestinal endoparasites can be observed, which are responsible for high economic losses and serious damage to the goats, such as anemia, weight loss, a decrease in food intake, reduction in the production of meat and milk (MOLENTO, 2004 , LIMA et al., 2010 . In the state of Paraíba the "Sertão" region presents high prevalence of gastrointestinal helminthiasis in goats (VIEIRA et al., 2014) .
Aiming to reduce the financial losses caused by gastrointestinal helminths, the farmers have been administering anthelmintics in an uncontrolled manner, with sub or super-doses and excessive dosing, developing anthelmintic resistance to the various chemical compounds available in the market (MELO et al., 2013) .
Hence, the search for new alternatives for the control of gastrointestinal helminthiasis has been widely stimulated, for instance the studies with anthelmintic plants, which may be of low cost to the producers and not leave residues in meat, milk and in the environment (VILELA et al., 2009 ). According to Getachew (1999) , what grants the plant an anthelmintic character is the high levels of condensed tannins. However, these tannins are the reason the plants present a bitter taste, which reduces their palatability, thus hindering its administration to animals.
The Momordica charantia Linnaeus (1763), is a plant which invades crops and that develops as a climbing plant, mostly in fences, being found throughout Brazil during the rainy season. In addition to other medicinal properties, it presents a proven in vivo and in vitro anthelmintic activity (ALMEIDA et al., 2007 , CORDEIRO et al., 2010 , SOUSA et al., 2010 , BRITO-JÚNIOR et al., 2011 .
There was the need to develop a pelletized formulation of M. charantia, to improve its palatability, facilitating its administration to animals. Thus, the objective of this study was to test the anthelmintic action of a pelletized formulation of M. charantia (São Caetano Melon) in naturally infected goats in the semiarid region of Paraíba.
MATERIAL AND METHODS
The present study was submitted to the Ethics Committee and was granted execution authorization under registration number 121/2016.
The experiment was carried out between the months of June and August 2012. The leaves of M. charantia were collected in rural area of the municipality of Gado Bravo-PB in the months of April and May 2012. Parts of the plant were transformed into exsiccatae for a botanical identification and deposited in the "Caririense Dárdano de Andrade Lima" Herbarium of the Regional University of the Cariri -URCA, with the registration No. 3272.
The plant material was placed for air drying for 48 hours, subsequently ground and weighed. For the pelletizing were mixed the powder of the São Caetano Melon leaves, molasses powder and emulsifier powder at different concentrations, and for each 10 g of the mixture, were added 10 mL of distilled water. Subsequently, the mass was placed on the silicone molds of 2,5 x 2,0 x 0,8 cm and taken to the forced-ventilation chamber at 40°C for 24 hours. After this period, the pellets were taken out of the molds and weighed.
Various mixtures with different concentrations of the ingredients were offered to the animals. For the choice of the most palatable formulation, the time of ingestion of the pellets was measured and the maximum quantity ingested by the animals, preference was given to those mixtures with a higher concentration of M. charantia powder. The selected formulation was as follows: 60% of M. charantia + 35% of molasses + 5% of emulsifier.
For the determination of the dosage of pellets to be administered, the calculation was carried out based on Almeida et al. (2007) , in which was administered 90 g of green leaf per 20 kg of live weight.
Test of anthelmintic effectiveness
For the anthelmintic evaluation of the most palatable formulation, 18 Boer goats were used, with ages ranging between six and eight months, naturally infected with gastrointestinal helminths. The animals were kept in intensive rearing system, receiving protein-energy supplementation, complete mineral mixture and water ad libitum.
The animals were divided into three groups: Group I -Animals that received orally, during 28 consecutive days, a dosage of 1 g/kg of live weight of the pelletized formulation; Group II -received orally, during 28 days, the dosage of 2 g/kg live weight of pelletized formulation; Group III -animals that did not receive anthelmintic treatment during the experiment, serving as control group.
Fecal samples were collected directly from the ampullae per rectum of the animals on days zero and seven, 15, 21 and 28 days post-treatment. The EPG (eggs per gram) were processed, according to the Gordon and Whitlock technique, modified (1939) , and the fecal cultures, according to the technique described by O' Sullivan & Roberts (1950) . To evaluate the ponderal development, the animals were weighed at every seven days.
Statistical Analysis
A reduction in the Fecal Egg Count (FECR) was determined according to Coles et al. (1992) . The EPG and weight data were submitted to the Analysis of Variance and Tukey's Test at 5% probability. The EPG values were transformed into log (x + 1), and however, are present in the table as arithmetic averages of the non-transformed values.
RESULTS AND DISCUSSION
An increase of the EPG was found throughout the experiment in all the experimental groups, resulting in a negative FECR (Table 1) .
It was observed that the experimental treatments M. charantia pellets were unsatisfactory in all the sample collections, and there was no statistical difference (P>0,05), when compared to the control group. When assessing the FERC values, it is noticed that even after 28 days of treatment with plant pellets, the groups treated with 1 g/kg to 2 g/kg presented an increase in EPG of, respectively 143% and 100%. A statistical difference (P>0,05) was not observed between the groups treated with the M. charantia pellets and the control group. This was the first report of the ineffectiveness of this plant, which could be due to its pelletizing. However, this pelletizing process does not present procedures capable of affecting their chemical constituents. In this study, the dosage of 1 g/kg and 2 g/kg of body weight in the animals was used for 28 consecutive days. However, Almeida et al. (2007) used 4,5 g/kg of body weight in goats for only three consecutive. Even after the daily administration of the pellets for 28 days, there was an increase in OPG 143% and 100% the groups treated with 1 g/kg to 2 g/kg, respectively.
Table1 -
Various studies have demonstrated the in vitro and in vivo anthelmintic action of M. charantia. Gomes et al. (2010) analyzing the action of its alcoholic extract in vitro on gastrointestinal nematodes' eggs in goats found that the percentage of viable eggs decreased to 41,9% after 72 hours of incubation. BritoJunior et al. (2011) observed anthelmintic activity of this plant when testing its alcohol extract in goats in semiarid region of Paraíba, obtaining reductions of 40% at 30 and 60 days post-treatment. Girão et al. (1998) , who studied the action of M. charantia in the form of dried and ground branches on natural infections in goats, obtained an average percentage of reduction of 43%.
The work with medicinal plants becomes difficult due the alterations that they suffer when in abiotic stress situations of their secondary metabolites (SM), chemical agents that act as nematicides, this being probably the cause of the plant's anthelmintic ineffectiveness. Beloin et al. (2005) stated that the anthelmintic effectiveness of the M. charantia's leaves is mainly due to SM denominated triterpen glycosides, as well as Mormodicines I and II, these being, the main nematicide agents. In addition, M. charantia presents tannins and catechins, secondary compounds that represent one of the means of plant defense (GOMES et al., 2011) . The fertility and type of soil, humidity, solar radiation, wind, temperature and atmospheric pollution are factors that may influence and alter the chemical composition of plants. These described factors demonstrate the complexity of the strategy of utilization of the secondary metabolites obtained from plants (ALVES, 2001) .
The percentages of genera of helminths observed in the fecal cultures are described in Table 2 .
It was observed that the Haemonchus sp. was the most prevalent genus in the fecal cultures, followed for Strongyloides sp., Oesophagostomum sp. and Trichostrongylus sp. The prevalence of the genus Haemonchus sp. corroborates with the results obtained by Brito-Junior et al. (2011) , when they carried out a comparative study of the anthelmintic action of Operculina hamiltonii and M. charantia in goats in semiarid region of Paraíba, and Vilela et al. (2009) , who tested the sensitivity of gastrointestinal nematodes in sheep to Solanum paniculatum in the same region.
The predominance of the genus Haemonchus sp. in these researches is due to its high biotic potential, with a rapid and effective development, which contributes to their proliferation (ECHEVARRIA; TRINDADE, 1989) .
The weight averages of the groups during the experiment are represented in the Figure 1 .
No statistical differences (P>0,05) were observed throughout the experiment, on the weight of the animals treated with M. charantia pellets when compared to the control group. Despite this, it should be observed that there was a subtle increase in weight in the groups receiving the plant pellets: 1,3 kg in the group treated with 1 g/kg and 0,4 kg in the treated with 2 g/kg. In the control group, there was an average reduction of 0,5 kg. According to Barreto et al. (2011) , the supply of diets with high energy level favors the food and rumination efficiency, and a better weight gain occurs in ruminants. In this case, since there was no reduction in the animals' parasite load and, consequently, there was no reduction of the helminths' hematophagous action, the administration of molasses powder may explain the weight gain of the treated groups. Baytok et al. (2005) also reported that molasses rapidly stimulate lactic fermentation in the rumen by increasing the production of volatile fatty acids, very important for the energy supplement.
CONCLUSION
The pelletized formulation facilitated the administration of M. charantia however was not effective in controlling the gastrointestinal helminths of goats naturally infected Paraíba semiarid.
